Prevention of damage in acute spinal cord injury by peptides and pharmacologic agents.
Cats were used as models of traumatic spinal cord injury. Each experimental animal received a 500 g-cm force to the exposed dura at the level of thoracic fourth vertebra. Somatosensory evoked potentials (SEPs), carotid arterial blood pressure (BP), and abdominal aorta blood flow in the treated groups were compared with those of the control group. The three treated groups received naloxone (5 mg/kg), TRH (5 mg/kg), and a combination of methyl-prednisolone sodium succinate (MP, 35 mg/kg) and epsilon-aminocaproic acid (EACA, 350 mg/kg). The SEPs which were done only in the naloxone treated group approached "normalcy" 24-26 hours after trauma as compared with the absence of SEPs in traumatized untreated group. In all three groups, the treatment increased the blood flow in abdominal aorta significantly. Morphine sulfate increased substance P (SP) immunoreactivity in the dorsal and ventral gray matter. Naloxone not only reversed this effect, it depleted SP below the saline control level. In order to establish that lipid free radicals are responsible for damage to biological membranes, their effects were also investigated in vitro: 14C-GABA uptake by mouse cortical slices which had decreased by 33% in the presence of superoxide (. O-2) generating system, horseradish peroxidase (HRP), was reduced only by 9% when superoxide dismutase was added to the medium. The latter also protected the nerve endings from damage by (. O-2) as examined by electron microscopy. It is concluded that the agents used in this study produce their ameliorating effects by virtue of their anti-inflammatory, anti-oxidant, and membrane stabilizing properties in addition to their effect on enhancing the regional microcirculation. The release of SP by naloxone may be responsible for the increase in blood flow. The consequences of traumatic injury as depicted in Fig. 1 are discussed at length.